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(57) ABSTRACT 

A ?ying head slider includes a slider body. The upstream or 
leading end of a bottom surface on the slider body is de?ned 
along a ?rst datum line extending in the lateral direction of 
the slider body. The ?rst datum line may be set perpendicular 
to the longitudinal centerline of the slider body. The 
upstream or leading end of the front air bearing surface is 
de?ned along a second datum line intersecting the ?rst 
datum line at a predetermined inclined angle. As the inci 
dence angle of an air?oW colliding against a step de?ned at 
the leading end of the front air bearing surface gets 
decreased, the pitch angle of the slider body also gets 
decreased in the ?ying head slider during ?ight. 

10 Claims, 18 Drawing Sheets 
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FLYING HEAD SLIDER CAPABLE OF 
AVOIDING COLLISION WHEN LOADED 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a head slider accommo 

dated in a recording medium drive such as a hard disk drive 
(HDD), in particular, to a ?ying head slider comprising a 
slider body, a generally ?at bottom surface de?ned on the 
slider body, a front rail standing on the bottom surface at an 
upstream or WindWard position, and an air bearing surface 
de?ned on the front rail. 

2. Description of the Prior Art 
A load/unload mechanism employing a ramp is Well 

knoWn in the technical ?eld of a magnetic disk drive such as 
a hard disk drive (HDD). The ramp is designed to support an 
elastic head suspension, carrying a head slider at the tip end, 
When a magnetic recording disk stands still. For example, 
the ramp serves to cause bending of the head suspension, in 
response to an outWard movement of the head slider in the 
radial direction of the magnetic recording disk, so as to keep 
the head slider distanced from the surface of the magnetic 
recording disk. Without the support of the ramp, the head 
slider cannot keep distanced from the surface of the mag 
netic recording disk When the magnetic recording disk 
stands still. 
When the head suspension is released from the support of 

the ramp in response to an inWard movement of the head 
slider, the head slider is forced to contact the surface of the 
magnetic recording disk. In this case, the head slider cannot 
keep distanced from the surface of the magnetic recording 
disk Without a lift resulting from an air?oW generated along 
the surface of the rotating magnetic recording disk. If the 
head slider takes an inclined attitude different from a pre 
determined normal or horiZontal attitude, the head slider 
cannot receive a lift enough to ?y above the surface of the 
magnetic recording disk. The elasticity of the head suspen 
sion causes the head slider to collide against the surface of 
the magnetic recording disk. In particular, the head slider 
including a front rail extending in the lateral direction of a 
slider body is designed to alloW generation of a larger 
negative pressure behind the front rail, so that the head slider 
tends to suffer from the collision With the assistance of the 
negative pressure in the aforementioned situation. 

The head slider can be formed to receive a relatively 
larger lift even When the head slider takes the inclined 
attitude. This enables a reliable prevention of the collision of 
the head slider against the magnetic recording disk When the 
head suspension is released from the support of the ramp. 
HoWever, in this case, the behavior of the head slider 
becomes sensitive to variation in the ?oW rate of the air?oW. 
For example, the stability is lost in the attitude of the head 
slider. Speci?cally, the pitch angle of the head slider tends to 
remarkably increase as it gets closer to the rotational axis of 
the magnetic recording disk, since the air?oW of a smaller 
?oW rate is generated along the surface of the magnetic 
recoding disk at an inWard position closer to the rotational 
axis as compared With that at an outWard position closer to 
the outer periphery. The upstream or leading end of the head 
slider is more distanced apart from the magnetic recording 
disk at the outWard position. In particular, the head slider 
including the front rail extending in the lateral direction 
tends to suffer from decrease in the negative pressure as it 
gets closer to the rotational axis. This involuntarily induces 
variation in the ?ying height of the head slider. 
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2 
SUMMARY OF THE INVENTION 

It is accordingly an object of the present invention to 
provide a ?ying head slider capable of avoiding any colli 
sion upon dropping off a ramp Without losing the stability of 
the attitude during ?ight. 

According to a ?rst aspect of the present invention, there 
is provided a ?ying head slider comprising: a slider body; a 
generally ?at bottom surface de?ned on the slider body; a 
front rail standing on the bottom surface at an upstream 
position; a front air bearing surface de?ned on the front rail; 
a rear rail standing on the bottom surface at a doWnstream 
position; and a rear air bearing surface de?ned on the rear 
rail. The upstream end of the bottom surface is de?ned along 
a ?rst datum line extending in the lateral direction of the 
slider body, While the upstream end of the front air bearing 
surface is de?ned along a second datum line intersecting the 
?rst datum line at a predetermined inclined angle. 
The ?ying head slider is designed to receive an air?oW at 

the front and rear air bearing surfaces so as to ?y. If the lift 
generated on the front air bearing surface gets increased in 
response to an increase in the ?oW rate of the air?oW, the 
attitude of the slider body varies during ?ight of the ?ying 
head slider, for example. HoWever, a decreased incidence 
angle of the air?oW in response to the increase in the ?oW 
rate of the air?oW enables a stable attitude of the slider body 
during ?ight of the ?ying head slider. The inclined angle 
de?ned betWeen the ?rst and second datum lines serves to 
intentionally induce the decrease in the incidence angle of 
the air?oW in the ?ying head slider of the ?rst aspect. 

In particular, it is preferable that the front rail is designed 
to de?ne a front surface standing on the bottom surface at a 
position distanced doWnstream from the upstream end of the 
bottom surface. The front surface of this type alloWs gen 
eration of a relatively larger lift on the ?ying head slider at 
the moment When the ?ying head slider falls and starts 
receiving the air?oW. Consequently, the amount of falling of 
the ?ying head slider can be minimiZed. Moreover, even 
When the slider body takes an inclined attitude keeping the 
upstream or leading end loWer during the falling of the ?ying 
head slider, the front surface also serves to straighten the 
inclined attitude of the slider body. The slider body is forced 
to take the normal attitude in Which the slider body receives 
an enough lift resulting from the air?oW. When the ?ying 
head slider of this type is employed in a recording disk drive, 
the ?ying head slider is reliably prevented from colliding 
against a recording medium or disk at the moment When the 
?ying head slider is loaded. 

According to a second aspect of the present invention, 
there is provided a ?ying head slider comprising: a slider 
body; a generally ?at bottom surface de?ned on the slider 
body; a front rail standing on the bottom surface at an 
upstream position so as to extend in a lateral direction of the 
slider body; a front air bearing surface de?ned on a top 
surface of the front rail; a rear rail standing on the bottom 
surface at a doWnstream position; a rear air bearing surface 
de?ned on the rear rail; a front surface de?ned on the front 
rail so as to stand on the bottom surface at a position 
distanced doWnstream from an upstream end of the bottom 
surface; a step connected to an upstream end of the front air 
bearing surface on the front rail; a ?rst columnar piece 
standing on the bottom surface along the front surface; and 
a second columnar piece standing on the bottom surface 
along the front surface so as to de?ne an air clogging dished 
space adjacent the front surface in cooperation With the ?rst 
columnar piece. 
The front surface alloWs generation of a relatively larger 

lift on the ?ying head slider at the moment When the ?ying 














